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Toi wu héa di,éu ki§n sy phun va danh gi4 anh hudng ciia bao bi bio quan
dén chat lwrong bot chanh day tim (Passiflora edulis)
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Tém tdt:

Chanh day (Passiflora edulis) 12 mét loai trai cAy dwoc trong phé bién & Viét Nam. Do c6 tinh mua vu, dé bi
hw hong nén chanh diy thwong dwoc bao quan dwédi dang déng lanh, siy phun, siy dong khé... Trong nghién
ctru nay, phwong phap sy phun dwoc st dung dé tao bot chanh day bang hé chit mang maltodextrin - gum
arabic (4:1). 17 thi nghiém di dworc tién hanh dé danh gia anh hwéng cia néng do chit mang (8, 10, 12%
w/v), nhiét d6 khong khi dau vao (150, 160, 170°C) va téc d6 bom nhap liéu (10, 15, 20 vong/phiit). Anh
hwdng ciia cac yéu t6 trén dwoc danh gia bang phwong phap bé mat dap wng (RSM) Box-Behnken dé thu
dwoc bot chanh diy c6 hiéu suat thu héi cao, ham lweng polyphenol tong s6 cao va dé 4m thap. Két qua thwc
nghiém tdi wu & nong dé chit mang 10%, nhiét ddo khong khi dau vao 150°C va téc d6 bom nhap liéu 12
vong/phut cho hiéu suit thu hoi 80,8%, d6 4m 3,11% va polyphenol tong s6 dat 166,5 mg GAE/100 g chit
kho. Bot chanh diy dworc bdo quan bang tii ghép mang nhém 3 16p (PET/Al/PA) & diéu kién nhiét do phong
giap duy tri d0 4m, ham lwong polyphenol tong s6 tot nhit so véi cac bao bi PA, PE sau 6 thang bao quan.

Tir khéa: bao quan, chanh diy tim, maltodextrin-gum arabic, phwong phap bé mit dap twng, sy phun.
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Abstract:

Passion fruit (Passiflora edulis) is widely cultivated in Vietnam. Due to its seasonal nature and high perishability,
passion fruit can be preserved in various forms such as freezing, spray drying, and freeze drying. In this study,
spray drying was employed to produce passion fruit powder using a carrier system of maltodextrin and gum
arabic (4:1). Seventeen experiments were conducted to evaluate the effects of carrier concentration (8, 10, and
12% w/v), inlet air temperature (150, 160, and 170°C), and feed pump rate (10, 15, and 20 rpm). The effects of
these factors were evaluated using the Box-Behnken response surface methodology (RSM) to obtain passion
fruit powder with high recovery yield, high total phenolic content, and low moisture content. The optimal
conditions were determined as 10% carrier concentration, an inlet air temperature of 150°C, and a feed pump
rate of 12 rpm, yielding a powder recovery of 80.8%, moisture content of 3.11%, and total polyphenol content
of 166.5 mg GAE/100 g dry weight. The passion fruit powder packaged in laminated aluminum foil pouches
(PET/Al/PA) and stored at room temperature showed better moisture control and total polyphenol content
compared to PA and PE packaging after six months of storage.
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1. it van de

Chanh day tim (Passiflora edulis) 1a loai trai cay dwoc
trong nhiéu & ving nhiét déi, c6 gia tri dinh dwdng cao,
giau vitamin, khodng chit va cac hop chat chéng oxy hoa
c6 loi cho strc khoe. Trong do, polyphenol 1a nhém hoat
chit quan trong, c6 hoat tinh chéng oxy hoa, khang vi
sinh vat [1]. Tuy nhién, do c6 ham lwgong nwéc, dwong
cao nén dich chanh day tuoi dé héng, han ché thoi gian
st dung va giam kha ning thwong mai ctia sdn phim
[2]. Vi vay, viéc chuyén d6i dang dich qua sang dang bot
dwoc xem 12 gidi phap hiéu qua nham kéo dai thoi gian
bado quan, gidm chi phi vin chuyén va da dang hoa san
phdm tir chanh day. Trong d6, sdy phun la cong nghé
duoc ng dung pho bién trong nganh thwe phdm dé tao
ra bét tir cac dung dich, dich chiét hodc nhi twong, gitup
b4o quan va van chuyén dé dang hon. Phwong phap siy
phun ¢6 wu diém 12 thoi gian sy ngan, hiéu suit thu hoi
cao va gitt dwoc hwong vi, mau sdc ciing nhw cac hoat
chat c6 hoat tinh sinh hoc. D6ng thoi, sdn phdm bot tao
ra c6 kich thwéc hat ddong déu va kha nang hoa tan tot
[3]. Tuy nhién, viéc sdy phun dich qua thwong gap khé
khan do ham lwgng cac loai dwdong cao, nhiét do chuyén
thuy tinh thap. Thanh phan dwdng trong nwéc qua chi
yéu gom fructose (45%), glucose (46%) va sucrose
(9%) v&i nhiét d6 chuyén thuy tinh 1An lwot 1a 5°C, 31°C
va 62°C. Trong siy phun, nhiét d6 chuyén thady tinh la
mot trong nhitng thong sé quan trong nhat quyét dinh
kha nang tao bdt cia nguyén liéu. Khi nhiét do buéng
siy virgt qua nhiét do chuyén thiy tinh, nguyén liéu sé
chuyén sang trang thai mém déo, 1am ting tinh dinh cua
bé mat dan dén hién twong bam dinh vao thanh thiét bi
va lam giam hiéu suit thu hoi san phdm [4]. Hon nira,
dich chanh day c6 ham lwgng axit hitu co cao (khodng
4,55%) tao sy bam dinh vao thanh thiét bi gy kho khan
cho quéa trinh sdy [5]. D& khdc phuc hién twong nay,
qué trinh siy phun thwong bé sung cac chat mang nhw
maltodextrin, gum arabic, tinh bot ngé... nham 1am tang
nhiét d6 chuyén thiy tinh dé cai thién hiéu qua siy, gidm
do6 dinh va nang cao chit lwgng san phim [6].

Qua trinh siy phun dich qua chiu anh hwéng badi
nhiéu yéu to cdng nghé va cac yéu to nay c6 méi twong
tac véinhau trong viéc quyét dinh chit lwgng san pham.
Phuwong phap sdy phun da dwgc chirng minh c6 nhiéu
wu diém trong tao bot tir dich qua [7, 8]. Viéc tdi wu cac
théng s6 trong qué trinh sy phun nhw nhiét d6 khéng
khi d4u vao, ndng do chit mang va téc dé bom nhép liéu

KHOA
&CONGHI\?GCI:-IE

68(6) 6.2026

s Khoa hoc Ky thuat va Cong nghé | Ky thudt hoa hoc; Ky thuét thuc pham va dé udng; Khoa hoc Nong nghiép | Trng trot

van gitr vai tro then chét trong viéc nang cao hiéu suit
thu hoi cling nhw cai thién cac dic tinh vatly va héa hoc
cta san pham. Mot s6 nghién ctru vé tao bot chanh day
bang phwong phap siy phun va siy dong kho cling da
dwoc dé cap [9, 10], tuy nhién cac nghién cru chuyén
siu vé tdi wu hoa cac théng sd trong qua trinh siy phun
dich chanh day vAn con han ché. Vi vay, nghién ctu
nay dwoc thuce hién nham tdi wu cac thong s§ sdy phun
dich chanh day tim bang phwong phap quy hoach thuc
nghiém véi ki thuat bé mat dap irng (Response Surface
Methodology - RSM) nham nang cao chit lwgng va tiém
nang thwong mai ctia bot chanh day.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Qua chanh day tim dwoc trong tai LAm Pong, chon
qua chin c6 vé mau tim dong déu, khong bi hw hdng,
ham Iwong chat khé hoa tan tdng sé dat 16°Bx, pH 2,8,
khoi lwong 10-12 qua/kg. Maltodextrin (Roquette,
Ph4p), dang b6t min, mau trang, khong mui, tan hoan
toan trong nwéec, chi s6 DE 10-12; gum Arabic (Alland &
Robert, Phap), dang bot min, mau vang nhat, khong muii,
tan hoan toan trong nwéec, pH 4,5-5,5. Cac enzyme gom:
pectinase SPL, cellulast 1.5], pectinex clear c6 dang long,
mau nau (Novozymes, Pan Mach).

2.2. Thiét bi sdy

Qua trinh sy dwogc thwe hién trén may siy phun
Kodi Drying, model LPG - Spray Dryer (Trung Qudc),
nang sut siy 1-7 kg nwéc béc hoi/giv, téc do quay tdi
da dia phun swong 31.000 vong/phut, nhiét do tdi da
cta tac nhan sy dau vao la 350°C.

2.3. Phwong phap nghién ciru

Chudn bi dich chanh ddy sdy phun: Qua chanh day
dwoc lam sach, sau d6 tach 14y rudt qua va diéu chinh
pH 4 bang NaHCO, 3%. Tiép theo, dich chanh diy dwoc
thiy phan bang hon hop enzyme (0,02% pectinex SPL
+0,05% cellulast +0,05% pectinex clear), xt ly & 40°C
trong 90 phut, thu dich loc, loai bé hat. Thi nghiém dwoc
tién hanh trén may siy phun Kodi Drying (Trung Qudc).
Thiét bi sdy phun dwoc dit & ché dd nhiét do khong khi
dau vao va toc d6 bom nhap liéu mong mudén. Ap suat
khi nén dwoc duy tri & 5 bar, véi toc dd quay tdi da dia
phun swong 31.000 vong/phut, bom nhéap liéu la bom
nhu dong. Nwéc cat dwoc st dung dé chay 6n dinh may
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cho dén khi nhiét do dau ra dat 80°C, sau d6 dwoc thay
thé bang dung dich nguyén liéu chanh day. Sau khi siy,
bot dwoc lam ngudi & nhiét do 5-10°C d€ tranh hut 4m va
thwc hién dong goi san pham.

B6 tri thi nghiém: Thi nghiém dwgc thiét ké theo
phwong phap RSM sir dung phin mém Design Expert 11.
Ké hoach thyc nghiém da yéu to qua trinh siy phun dich
chanh day dwgec tién hanh theo quy hoach thwc nghiém
cia Box-Behnken v&i 3 bién doc lap, trong d6 mién
tdi wu cha cac yéu td khao sat da dwoc xac dinh thong
qua cac thi nghiém tham do. Maltodextrin (DE 10-12)
va gum arabic dwgc st dung lam chit mang theo ty 1&
4:1 & ba nong do khac nhau X, (8-12%), nhiét do khong
khi dau vao X, (150-170°C) va téc d6 bom nhap liéu X,
(10-20 vong/phut) (bang 1). Ma tran quy hoach thuc
nghiém gém 17 don vi thi nghiém. C4c thi nghiém dworc
lwa chon nham x4c dinh mirc dd &nh hwdng cia cac yéu
t0 khdo sat dén ham muc tiéu gom hiéu suat thu hoi (Y);
dd am (Y,) va ham lwong polyphenol tong s6 (Y,), tir d6
x4y dwng cac phwong trinh hoi quy bac 2 c6 dang:

_ k k 2 vk
Vo= ao Ximg aiXi + Xisg @ilX{ T X j=1 @i XiX;

trong d6: Y, 1a ham muc tiéu, X; va X, la cac yéu t6 khao
sat, a la hang s6 hay hé s6 hoi quy bac 0, a, va a, lan lwot
la cac hé s6 ho6i quy bac mot va bac hai mé ta anh hwdng
cliayéutd X véiY,, a, lahé s6 hoi quy twong tic mo ta
anh huéng dong thoi X, va XvoiY, [11].

Bang 1. Bang ma héa gia tri bién theo thiét ké Box-Behnken.

Mirc ma héa ctia bién

Yé&u t6 khao sat

-1 0 +1
Nong do chat mang X, (%) 8 10 12
Nhiét d6 khong khi dau vao X, (°C) 150 160 170
Toc do bom nhap liéu X, (vong/phit) 10 15 20

Anh hwéng cia bao bi dén chdt lwong bot chanh ddy
sdy phun theo thoi gian bdo qudn: Bot chanh day siy
phun dwoc sy theo diéu kién t6i wu cda thi nghiém sau
dé dwgce déng gbi trong ba loai bao bi bao gobm: PE (tui
ghép don 16p), PA (tui ghép 2 16p PA/PE) va PET/Al/PA
(tai ghép mang nhém 3 16p) d€ theo doi sw thay doi chit
lwong bot chanh day trong qua trinh bao quan. Miu bot
chanh day dwoc dong trong cac tdi twong &ng v&i khoi
lwong 200 g/gbi/mau, hiut chan khéng va bao quan &
nhiét d6 phong (20-25°C) trong cac khoang thoi gian 0,
2,4 va 6 thang. Danh gia cac chi tiéu do Am va ham lwgng
polyphenol téng sd sau thoi gian bao quan.
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Phwong phdp xdc dinh mt sé chi tiéu phdn tich:

Hiéu sudt thu hoi san pham: tinh bang phan tram
lwong chit kho trong san phdm so véi lwgng chit kho
trong dich nhép liéu (bao gom ca dich chanh day tach
hat va chdt mang). M6t quy trinh sdy phun dat hiéu qua
khi hiéu suit thu hoi dat trén 50% [12].

Do 4m: S4y mau & 105°C va can cho tdi khi dat khoi
lwong khong déi.

Ham lwong polyphenol téng s6 dwoc xac dinh theo
phuwong phap Folin-ciocalteu dwa trén TCVN 9745-
1:2013. MAu thtt dwoc chuin bi bang cach can chinh
xac 1,0 g bot chanh day, hoa tan trong 25 ml nwéc néng
(£60°C), dé ngudi dén nhiét do phong, b6 sung 5 ml
acetonitrile va dinh mrc dén 50 ml bang nuwdc cat. Sau
khi dong nh4t, hat 1,0 ml dich mAu cho phan tng véi 5,0
ml thudc thir Folin-ciocalteu, tron déu va dé yén trong 5
phit & nhiét dé6 phong. Tiép theo, bd sung 4,0 ml dung
dich Na,COz 7,5% (w/v), tron déu va U trong toi trong
60 phut. D6 hap thu quang ctia hon hop phan rng dwoc
do tai bu¢c sé6ng 765 nm bang may quang phé UV-Vis.
Axit gallic & dai nong d6 0-50 pg/ml dwoc str dung dé xay
dung dudng chuin (y=0,0172x+0,0026; R*=0,9995).
Két qua dworc biéu thi dwédi dang miligram dwong lwong
axit gallic trén 100 g chat kho (mg GAE/100 g CK).

2.4. Xir ly sd liéu

St dung phwong phdp thong ké trén phin mém
Excel 2016 va GraphPad Prism 8. Dit liéu dwoc phan
tich bang phwong phap ANOVA va thuc hién kiém dinh
Tukey dé xac dinh sy khic biét c6 y nghia théng ké véi
p<0,05. K&t qua xtr Iy so liéu thue nghiém da yéu t6 va
t6i wu héa bang phan mém Design - Expert 11.

3. Két gua va ban luan

3.1. Két quad thwc nghiém da yéu té

Nghién ctru tién hanh thwc nghiém 17 thi nghiém
duoc thiét ké dwa trén phwong phap RSM st dung phan
mém Expert Design 11 véi 3 bién dbc 1ap, gom: nong do
chit mang, nhiét do khéng khi dau vao va téc d6 bom
nhép liéu. K&t qua thuc nghiém da yéu t6 dwoc téng hop
& bang 2.

Dwa vao ma trdn quy hoach thwe nghiém va sé liéu
ham muc tiéu, nghién ctru tién hanh xt 1y s6 liéu bang
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Bang 2. Tong hop két qua thwe nghiém da yéu t6.

X,-Nhigt X, -Técdo

Y, - Ham lwgng

m'ang %) kfu dau llg‘u W) (%) s0 (mg GAE/100

vao (¢C)  (vong/phiit) g CK)
1 8 150 15 76,9 505 176,
210 160 15 70,7 315 1682
3 8 160 10 61,6 435 1773
4 10 160 15 70,5 309 1680
5 10 170 10 55,4 282 1535
6 8 160 20 47,1 494 1691
7 10 160 15 69,6 305 1681
8 10 170 20 46,3 318 1552
9 12 160 20 54,1 306 1650
10 10 160 15 71,2 308 1682
1 12 170 15 69,3 223 1503
1210 160 15 715 313 1682
13 10 150 10 771 311 1668
14 12 150 15 81,4 2,93 157,7
15 12 160 10 714 2,02 1549
16 10 150 20 53,8 434 166,7
17 8 170 15 58,2 435 1585

phan mém Design - Expert 11, phin tich ANOVA kiém
tra sw c6 nghia ctia cac hé s6 hoi quy va sw twong tng 3

ham muc tiéu (Y,, Y,, Y,) duoc tong hop & bang 3.

Bang 3. Két qua phan tich héi quy cac ham muc tiéu.

Ham Y1 Ham Y2 Ham Y3
Nguon goc : ,

ChudnF Gidtrip ChudnF Gidtrip ChudnF Gidtrip
M6 hinh 53375  <00001 136295 <0,0001 1705938 <0,0001
ANongdehat 4510 00001 889355 <0,0001 5523315 <0,0001
mang (%)
B-Nhiétdo (°C) 117318 <0,0001 101170 <0,0001 48569,19 <0,0001
CTocdobomnhdp 100010 (00001 129144 <00001 240,87  <0,0001
liéu (vong/phit)
AB 2839 00011 0,0000 10000 401163  <0,0001
AC 511 00583 5044 00002 13169,83 <0,0001
BC 13142 <00001 18855 <0,0001 12742  <0,0001
¥ 363 00985 62188 <0,0001 36761  <0,0001
B 03362 05802 10080 <0,0001 3035650 <0,0001
i 177748 <00001 4848 00002 44535  <0,0001
Lack of Fit 03396 07992 0,302 09372 05208  0,6905
HesSxdcdinhR: 0,985 0,9994 1,0000
Hesd dituchinh 4 597 09987 09999
RAdj
Hes6 dwbaoR?, 0,935 0,9984 0,9997
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3.1.1. Anh hwéng ciia cdc yéu té khdo sdt dén hiéu

sudt thu hdi sdn phdm

Anh hwéng ciia cac thong s6 sdy phun dén hiéu suit
thu hoi san phdm bot chanh day dwoc trinh bay trong
bang 2, trong khi biéu d6 bé mit dap &ng 3D dwoc thé
hién trong hinh 1.

Hiéu suat thu hoi (%)

Hiéu suat thu hai (%)

B: Nhiét dé (°C) 9

A:Nong do chat mang (%
150 8 9e 9 (%)

ST
IR

Hiéu sut thu héi (%)

170
165

160

14
C: T6c d6 bom nhap ligu (vt‘)ng/phl]t)|2 B: Nhist b (°C)
: Nhiét do (*

10 150

Hinh 1. Anh hwéng clia cac yéu té thwe nghiém dén hiéu suét thu
héi san pham.
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Két qua phan tich ANOVA cho thdy, mé hinh bic
hai cé y nghia théng ké cao (p<0,0001), véi hé s6 xac
dinh (R?=0,9985) x4ac nhan su phu hop tét gitra cac gia

tri thwe nghiém va gia tri dw doan. Néng d6 chat mang,

nhiét d6 khéng khi dau vao va téc d6 bom nhép liéu c6 g
anh hwdng dén hiéu suit thu hoéi san pham, trong dé E
[n)

noéng do chat mang la yéu té c6 anh hwdng 1on nhat dén
hiéu suit thu hoi. M6 hinh héi quy bic hai phtt hop mé
ta &nh hwdng cia cac bién doc 1ap dén hiéu suit thu hoi

san phadm nhu sau:

Y, (%)=431,075-13,0A-3,2B+3,005C+0,0825AB-
0,70AC+0,071BC+0,14375A%+0,00175B%-0,509C*> (1)

B: Nhiét dd (°C)

Hiéu suit thu hoi sdn phdm dao déng 46,3-81,4%
véi hiéu suit cao nhat (81,4%) dat dwoc & nong do
chat mang 12%, nhiét do khong khi dau vao 150°C va
téc dd bom nhép liéu 15 vong/phut. Nong dé chit mang

anh hwdng dang ké dén hiéu suit thu hoi, cho thdy moi

twong quan tich cwc khi ndng d6 chit mang tang thi hiéu

sudt thu hoi cling tang. Cac nghién ctru twong tw da dwgc

D& am (%)

bao cdo déi véi dich chanh diy vang va nwéc ép qua so
ri, trong d6 néng do chit mang cao gitip cai thién hiéu
qua siy va gidm do dinh vao thiét bi [3, 13]. Ngwoec lai,
viéc ting nhiét do dau vao dan dén gidm hiéu suit thu
hoi. Sw gidm nay thwong dwoc thdy & cic loai nwéce ép
trai cAy nhiéu dwong, véi nhiét do siy cao giy ra hién
twong caramel héa va dinh vao thanh thiét bi lam giadm
hiéu suit thu hoéi bot [14]. T6c dd bom nhép liéu cho
thdy méi twong quan nghich v&i hiéu suét thu hoéi san
phdm, khi ting t6c dé nhip liéu 15-20 vong/phit lam
gidm hiéu suit thu héi. Cac nghién ctru trudc diy cho
thiy, khi ting t6c dd bom nhép liéu, lwong dich dwa vao
bubng sdy 1&n sé tao ra cac giot swong 1én hon, lam giam

D6 dm (%)

hiéu qua truyén nhiét, din dén san pham siy chua kip
kho hoan toan, ting hién twong bam vao thanh thiét bi,

lam gidm hiéu suit thu hoi sdn phdm [15, 16].

3.1.2. Anh hwéng ctia cdc yéu t6 khdo sdt dén do dm
165

16

e 2 A e ~ A TN A . 60
Két qua phan tich ANOVA cho thay, m6 hinh bac hai C: T db bom nhap liéu (vong)pht) 12 B: Nhigt b (°C)

c6 y nghia théng ké cao (p<0,0001), véi hé sb xac dinh

10 150

cao (R%=0,9994), xac nhan sw phi hop tét gitta cAc giatri  Hinh 2. Anh hwéng cta cac yéu té thwe nghiém dén do am.
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thwe nghiém va gia tri dw doan. M6 hinh hoi quy bac hai

phu hop mo6 ta anh hwdng cda cac bién doc 1ap dén do

am nhu sau: 180
1751

Y,(%)=54,39375-2,62187A-0,3562B+0,535C+0,01125AC % 170
-0,00435BC+0,09625A%+0,00155B2+0,0043C? (2) %; 165
E
Do d4m san phdm dao déng 2,02-5,05%, chiu anh :é.; 1165(;
hwdng ro rét boi cac yéu to cong nghé, trong dé nong :Ec-: 150
dd chiat mang c6 anh hwdéng lén nhit dén do 4m bot %
chanh day siy phun. Biéu d6 dap ng bé mat (hinh 2) 0 %

cho thiy, d6 4m gidm khi ting nong do chit mang va

nhiét dé6 khong khi ddu vao nhwng lai tang khi téc do B Nhiét dp (°0) A:Nong do chat mang (%)

bom nhéap liéu ting. Trong siy phun nwéc ép cac loai b
trai ciy, nong do chit mang cao giip ting ham lwong
chat kho ban dAu, tir d6 gidm ham lwong nwéc dan toi
gidm do6 dinh bé mat va ting hiéu suit thu hoi [17]. Bén
canh d6, tic nhan siy l1a khong khi nong khé tiép xuc
vGi vat liéu, tao dong lwc cho qua trinh truyén nhiét va
truyén khoi, lam nwéc trong nguyén liéu bay hoi tir pha
16ng sang pha hoi, tir d6 thu dwgc san phdm dang bot

khd. Do d6, nhiét do va téc do lwu chuyén khong khi cang

Polyphenol téing sé (MgGAEI100g CK)

cao thi téc do bay hoi nwéc cang 1én, giup gidm do &m
nhanh. Tuy nhién, viéc ting nhiét do6 qua cao c6 thé giy
ra hién twgng caramel héa lam gidm kha nang hoa tan.
T8¢ dd bom nhap liéu ting dAn dén cAc giot swong 10m, ¢ roc o bom nhap lieu (wong/shucrz
1am gidm hiéu qua truyén nhiét dan dén san pham c6 do
4m cao hon [18, 19]. Vi vay, viéc ki€ém soat d6 4m trong
khodng t6i wu 2-5% 1a rat quan trong dé€ dam bao chat
lwong va hiéu qua qua trinh siy phun [20, 21].

3.1.3. Anh hwéng ctia cdc yéu t6 khdo sdt dén ham
Iwong polyphenol téng sé

Két qua ANOVA cho thdy mo6 hinh bic hai cé y nghia
théng ké v&i hé s6 xac dinh cao (R?=1), xac nhan sy phu

hop tét gitra cac gia tri thwe nghiém va gia tri dw doan.

Polyphenoal tong sé (mgGAEM00g CK)

M6 hinh hoi quy bac hai phti hgp m6 td anh hwdng cla

cac bién doc 1ap dén ham lwong polyphenol tong s6 nhw

sau:
C: T&c dé bom nhap liéu (vong/phat 2 B: Nhiét da (°C)
Y,(mg GAE/100 gCK)=-1167,5475-26,65A+19,64525B- oy 8
4,9435C+0,12625AB+0,4575AC+0,009BC-0,186255A%- , R . . s
Hinh 3. Anh hwéng cua cac yeu to thwec nghiém den polyphenol
0,0677B2-0,0328(C? (3) téng sé.
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Polyphenol 12 hoat chit dé phan hly béi nhiét va
c6 lién quan chat ché véi hoat tinh chong oxy héa cta
san phdm bot chanh diy. Do d6, chi tiéu ham lwong
polyphenol tong s6 dwgc lwa chon dé danh gid anh
hwdng ctia cac yéu to trong qua trinh siy phun téi chat
lwong san phdm bét. Ham lwgng polyphenol tdng s6
cda bot chanh day sdy phun dao déng 150,3-177,3 mg
GAE/100 g CK va chiu anh huwéng ré rét béi cac yéu td
cbng nghé, trong d6 nong d6 chat mang c6 anh hwdéng
1é6n nhit dén ham lwong polyphenol tong s6. Biéu d6 dap
rng bé mat (hinh 3) cho thiy, ham lwong polyphenol
tong s6 dat tot nhit khi & nhiét d6 khong khi dau vao
thap do polyphenol 1a hop chit dé bi phan hidy khi nhiét
dd tang. Xu hwéng nay phu hop véi nghién ctru vé siy
phun dich qua ca chua cta Q. Liu va cs (2022) [22]. Bén
canh do, téc do bom nhép liéu cao gitp gidm ton that
polyphenol do qua trinh sdy nhanh lam rat ngan thoi
gian ti€p xtc cha nguyén liéu v&i nhiét trong budng siy,
tir d6 han ché sw phan hiy cac hop chit. Két qua nay phu
hop véi nghién ciru sin xuat tao bot chanh day vang bing

phwong phép sdy phun ctia K.S. Fathima va cs (2025) [3].

A:Néng do chat mang = 10,265

10 20

CTéc db bom nhap liéu = 12,2173

T

202 505

D& dm = 3,15802

3.2. T6i wu héa diéu kién sdy phun dich chanh ddy

Phwong phap bé mit dap trng la mot quy hoach thuc
nghiém nham gidm thiéu s6 lwgng thi nghiém nhung két
qua van ddm bao dd tin cay nén dugc rng dung nhiéu
trong t6i wu cac qua trinh sdy phun bot chanh day vang,
bdt mang cau [3, 23]. Cac thong s6 tdi wu dy doan tir
phuwong phap bé mit dap ng dat dwoc tai cac diéu kién
sdy phun nhw sau: néng d6 chat mang 10,27%, nhiét do
150°C, t6c d6 bom nhép liéu 12,22 vong/pht, cho hiéu
sudt thu hoi dat 81,26%, d6 4m 3,16% va ham lwong
polyphenol téng s6 dat 165,77 mg GAE/100 g CK. Cac
théng s6 t6i wu dy doan trong sdy phun bot chanh day
dwoc thé hién tai hinh 4.

Thuc nghiém dwoc tién hanh nham kiém chirng mc
do6 phu hop cta cac gia tri dw doan trong vung diéu kién
t6i wu xac dinh bang phwong phap RSM. Qua trinh thuc
nghiém dwoc 1ap lai ba lan tai diéu kién néng do chat
mang 10%, nhiét d6 150°C va téc d6 bom nhép liéu 12
vong/phut. Két qua thwe nghiém dwogc 14y gia tri trung

binh twong rng v&i cdc ham muc tiéu dat dwoc: Hiéu

T

150 170

B:Nhigt d6 = 150

- — T

46.3 81.4

Hiéu suat thu héi = 81,2552

- —

150,3 1773

Polyphenol téng sé= 165,773

Hinh 4. Cac thong s6 ti wu dw doan trong siy phun bét chanh day.
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Hinh 5. Anh hwéng cia loai bao bi dén dd 4m (A) va polyphenol tdng sé (B). Cac chir cai khac nhau trén biéu doé thé hién sw khac biét

c6 y nghia théng ké (p<0,05).

suat thu h6i 80,8%, @6 4m 3,11%, ham lwong polyphenol
tdng s6 dat 166,5 mg GAE/100 g CK. Phan tich thdng ké
cho thiy sw khac biét gitra gia tri thwe nghiém va gia tri
du doan tir md hinh khéng c6 y nghia thong ké (p>0,05),

chirng té d6 tin ciy va kha nang duw doén t6t cia mo hinh.

So v&i mot s6 nghién ciru trwedre day, két qua nghién
ctru cho hiéu suit thu hoi sdn phadm cao hon. Nghién ctru
cta K.S. Fathima va cs (2025) [3] t6i wu dich chiét chanh
day vang & nong do chit mang 20%, nhiét do khéng khi
dau vao 165°C va toc do bom nhép liéu 12 vong/phut chi
dat hiéu suat thu hoi 61,23% trong khi d6, nghién ctiru
ctia P.T.V. Ha va cs (2022) [9] vé sdy phun dich chanh
day tim s dung chit mang maltodextrin 35%, nhiét
dd khong khi dau vao 195°C cho hiéu suit thu hoi dat
51,5%. Nhitng két qua nay khang dinh tinh chinh x4c va
kha ndng &ng dung ctia mo hinh trong dw doan va t6i wu

cac dic tinh ctia bot chanh day siy phun.

3.3. Anh hwéng bao bi bdo qudn dén dé dm va

ham lwong polyphenol ctia bt chanh ddy sdy phun

Véi dic tinh hat &m cao, san phdm bot sdy phun cé
xu hwéng hip thu dé Am tir moi treong va thay doi chat
lwgng [24]. Do dd, can phai c6 loai bao bi thich hop dé
gidm mirc d6 dnh hwdng ciia moi treong dén chit lwong

cla san phidm bot sdy phun. Nghién ctru nay danh gia
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anh hwdéng ctia mot sd loai bao bi dé€n do 4m va ham
lwong polyphenol téng s6 trong bot chanh day siy phun.

K&t qua nghién cru dwoc thé hién tai hinh 5.

Két qua hinh 5 cho thiy, d6 4m bot chanh day siy
phun c6 xu hwéng ting dan sau thoi gian bdo quan,
tuy nhién xu hwéng nay c6 sw khac nhau dang ké giira
cac loai bao bi. Sau 6 thang, san phdm bot chanh day
sdy phun bdo quan trong bao bi PE dat d6 4m cao nhéit
(6,51%), tiép theo l1a bao bi PA (4,59%) va cudi cung la
bao bi PET/Al/PA (3,52%). Sy khac biét nay dwoc giai
thich 1a do bao bi ghép nhiéu 16p c6 kha ning can 4m
giup gidm tdc dd truyén hoi nwdec, tranh cho hoi 4m
tlr moi treong hip thu vao san phadm [25]. Ham lwong
polyphenol téng s6 cé xu hwdéng gidm dan sau 6 thang
bdo quan. Sau 6 thang bao quan, ham lwong polyphenol
tong so6 trong bot chanh diy bao quan v&i bao bi PE dat
thip nhat (100,1 mg GAE/100 g CK) va dat cao nhat v&i
bao bi PET/Al/PA (162,3 mg GAE/100 g CK). Ham lwgng
polyphenol téng s6 giam theo thoi gian bao quan do cac
yéu té nhw nhiét d9, dé 4m tao ra cac phan rng héa hoc
khéng mong mudn, dan dén gidm cac hop chit tw nhién
trong qua trinh bao quan [26]. Tt cic két qua nghién
ctru trén cho thay, bao bi PET/AI/PA cho hiéu qua bao

quan tot nhit sau 6 thang & diéu kién nhiét do phong.
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4. Két luan

Nghién ctru da t6i wu dwoc qua trinh siy phun dich
chanh day bang phuwong phap RSM. Két qua cho thiy,
vGinéng do chat mang 10%, nhiét do khong khi dau vao
150°C va tdc dd bom nhép liéu 12 vong/pht, bot chanh
day sdy phun c6 hiéu suit thu hoi 80,8%, dé 4m 3,11%
vaham lwong polyphenol tong sé dat 166,5 mg GAE/100
g CK. Bot chanh day dwoc bdo quan bang ti ghép mang
nhém 3 16p (PET/Al/PA) & diéu kién nhiét do phong,
giup duy tri d6 4m, ham lwong polyphenol tong s6 &
mirc tot sau 6 thang bao quan. Két qua nghién ctru nay la
co s& khoa hoc quan trong cho viéc sdn xuit san pham
bot tir dich chanh diy bang phwong phéap siy phun. Tuy
nhién, nghién cru nay bwéc dau tip trung danh gia chi
tiéu chit lwong bot sy phun thong qua téng ham lwong
polyphenol va @6 &m. D€ hoan thién quy trinh cong nghé
cin c6 thém danh gid mot so chi tiéu chat lwgng khac

nhuw vitamin C, carotenoid, d6 hoa tan.

LGOI CAM ON

Nghién ctru nay dwoc thwce hién véi sw hd tro kinh
phi tir dé tai cdp quéc gia: “Nghién cru &ng dung cac
giai phap khoa hoc va cong nghé trong bao quan va ché
bién qua chanh day tai tinh D4k Nong va khu vuc Tay
Nguyén”, ma s6 DPTPL.CN-02/24 cta Vién D6i m&i Sang

tao Quoc gia. Cac tic gia xin tran trong cam on.
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